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Neutrino Interactions at T2K
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Neutrino Energy Reconstruction
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Neutrino Energy Reconstruction
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Neutrino Energy Reconstruction

- Benhar SF — LFG
CCQE (1p1h) — RFG NEUT 5.5.0, v,'%0
v l 60
\/ % L
=)
2
=z 40
LQE
W
20
)
no f. p
'/ ‘.. \0 0 P S S R I S S S Lo
0 100 200 300
https://arxiv.org/pdf/2106.15809.pdf Pmiss (MeV/c)
ﬁsooo C : 7 mp - (’m,-,], - Eb) - ?n’u + z(ﬂln _ E[))Eﬂ
O C ] E, =
~ 20000 — 2(my, — Ey — E, + pucos 9;;.)
aV]
O : : - - -
45000 -| The motion of the nucleons inside the nucleus
S - 1 (Fermi motion ) causes a smearing on O
0000 - - _
o - 1 The energy loss in the nucleus (to extract the struck
('-';5000 - 1 nucleon from its shell) introduces a  bias
= - : | | | §
C i C i i -
0

obeiio.. " -
-08 -06 -04 02 00 0.2 0.4 0.6 .8
(Erec_ Etrue)/Etrue

v v v

Stephen Dolan NuFact2022, Salt Lake City, 02/08/22



Neutrino Energy Reconstruction

Final state interactions
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Three things we need to model

(a non exhaustive list)

1. Relative CCO 6 contribution of CCQE and other processes
A So we know how often we  mis-reconstruct ‘O
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~

T2K uses the NEUT neutrino nucleus
interaction simulation to model this

The European Physical Journal Special Topics
volume 230, pages 44684481 (2021)

See our NuFact 2022 talk on NEUT for details!

Stephen Dolan NuFact2022, Salt Lake City, 02/08/22


https://link.springer.com/journal/11734

The CCQE Model

A The Benhar Spectral Function model

9 More sophisticated description of the nuclear ground state (i.e. Fermi
motion and removal energy ) than Fermi -gas (FG) models

9 Shell model largely derived from electron scattering data
9 Better predictive power for  outgoing nucleon kinematics  than FG

NEUT, Oxygen
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